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SHORTING BARS FOR A LIQUID CRYSTAL 
DISPLAY AND METHOD OF FORMING THE 

SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a thin ?lm transistor 

liquid crystal display (TFT-LCD). Speci?cally, it relates to a 
shorting bar for a TFT-LCD Where the resistance of the even 
line shoreline bar and the odd line shorting bar is substan 
tially similar in order to accurately test the TFT-LCD. 

2. Discussion of Related Art 

Generally, a TFT-LCD includes a bottom plate and a top 
plate. The bottom plate contains a plurality of pixel regions 
arranged in a matrix. Each pixel region includes a TFT 
sWitching element coupled to an associated pixel electrode. 
The top plate contains a common electrode and color ?lter, 
for displaying colors. A liquid crystal ?lls the space betWeen 
the bottom and top plates. Additionally, polariZing plates, 
connected to both the bottom and top glass plates, polariZe 
visible light rays. 

The LCD uses shorting bars to test for poor panels during 
fabrication. In a conventional LCD the resistance of the 
shorting bars depends on the area occupied by them. 
Because even and odd lines are connected to shorting bars 
of different areas, it is dif?cult to test the electrical charac 
teristic of an LCD accurately, and thus the detection of poor 
panels becomes dif?cult. 
A conventional TFT-LCD shorting bar Will be explained 

beloW With reference to the accompanying draWings. Refer 
ring to FIG. 1, a ?rst shorting bar 1 connects to a plurality 
of odd lines 4 and even lines 5. Acutting region 6 is provided 
betWeen the plurality of even lines 5 and ?rst shorting bar 1, 
for separating the shorting bar. A semiconductor line 3 is 
formed perpendicular to the plurality of odd lines 4 and even 
lines 5. The semiconductor line 3 exists betWeen ?rst 
shorting bar 1 and pads associated With the plurality of even 
lines 5 and odd lines 4. Semiconductor line 3 and the 
plurality of even lines 5 include a second shorting bar 2. 
Second shorting bar 2 is connected to the source and drain 
regions of the plurality of even lines 5 through a chrome 
layer (not shoWn in FIG. 1). 
A method of forming the plurality of odd lines 4 and 

shorting bar 1 of the conventional LCD Will be explained 
beloW. As shoWn in FIG. 2A, aluminum is deposited on a 
transparent insulating substrate 10, and patterned to form a 
gate line 11. As shoWn in FIG. 2B, gate line 11 is coated With 
a photoresist that is patterned by exposure and development 
to overly a portion of gate line 11 corresponding to a pad. 

Then, as shoWn in FIG. 2C, an anodiZing oxide layer 12 
is selectively formed on an exposed portion of gate line 11 
using the photoresist pattern as a mask. After anodiZing 
oxide layer 12 is formed, the photoresist pattern is removed. 
Next, a silicon nitride layer (SiNx) 13 is formed on the entire 
surface of substrate 10 including anodiZing oxide layer 12. 
A conventional photolithography process is then carried out 
to selectively etch the silicon nitride layer using a patterned 
photoresist layer as a mask. As a result, only a portion of 
silicon nitride layer 13 remains on anodiZing oxide layer 12. 
An amorphous silicon layer (a-SizH) 14 is then formed on 
the overall surface of substrate 10 and selectively etched 
through photolithography process using a patterned photo 
resist. Accordingly, amorphous silicon layer 14 is left only 
on a predetermined portion of silicon nitride layer 13. 
Amorphous silicon layer 14 corresponds to a location 
betWeen ?rst shorting bar 1 and odd lines 4. 
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2 
As shoWn in FIG. 2D, chrome layers 15a and 15b are 

formed on the entire surface of substrate 10 and selectively 
etched through photolithography process using a photore 
sist. The process forms a second shorting bar 15a and pad 
15b. The design of the LCD places shorting bar 15a on a 
predetermined portion of amorphous silicon layer 14 and 
pad 15b on a predetermined pad region. 
As shoWn in FIG. 2E, a passivation layer 16 is formed on 

the overall surface of the substrate and selectively removed, 
to thereby expose only pad 15b. Then, a conductive layer 17, 
such as ITO (Indium Tin Oxide), is formed on the entire 
surface of the substrate and selectively etched, such that only 
a portion remains on the pad region. 
A method of forming the plurality of even lines 5 and 

second shorting bar 2 of the conventional LCD Will be 
explained beloW. First of all, as shoWn in FIG. 3A, alumi 
num is deposited on transparent insulating layer 10 and 
patterned, to form gate line 11. As shoWn in FIG. 3B, a 
photoresist layer is coated on the entire surface of the 
substrate and selectively etched. As a result, a photoresist 
pattern is formed on both the pad region and cutting region 
6, shoWn in FIG. 1. 
As shoWn in FIG. 3C, anodiZing oxide layer 12 is formed 

on an exposed portion of gate line 11 using the photoresist 
pattern as a mask, and then the photoresist pattern is 
removed. Silicon nitride layer 13 is formed on the overall 
surface of the substrate and selectively etched, leaving 
silicon nitride layer 13 only on anodiZing oxide layer 12. 
Amorphous silicon layer 14 is formed and selectively etched 
to remain only on a predetermined portion of silicon nitride 
layer 13. Thus, amorphous silicon layer 14 is located 
betWeen ?rst shorting bar 1 and the pad region. 
As shoWn in FIG. 3D, chrome layers 15a and 15b are 

formed on the overall surface of the substrate and patterned, 
to form a second shorting bar 15a and pad 15b on the pad 
region. Second shorting bar 15a and pad 15b are connected 
to each other. As shoWn in FIG. 3E, gate line 11 is selectively 
etched in order to form cutting region 6 (shoWn in FIG. 1). 
The conventional LCD design places cutting region 6 
betWeen ?rst shorting bar 1 (shoWn in FIG. 1) and amor 
phous silicon layer 14 (shoWn in FIG. 3D). Passivation layer 
16 is formed on the overall surface of the substrate and 
selectively etched in order to expose the pad region. A 
conductive layer 17, such as, for example, ITO, is formed on 
the overall surface of the substrate and selectively etched; 
thus, leaving conductive layer 17 only on pad 15b. 
The aforementioned shorting bar of the conventional LCD 

has the folloWing problem. Because the even line shorting 
bar is much thinner than the odd line shorting bar, the 
resistance of the even lines becomes larger than that of the 
odd lines. Accordingly, the IPT test to check the electrical 
characteristic of a picture of the LCD cannot be accurately 
carried out. As a result, it is dif?cult to detect a defective 
even line. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides a shorting bar 
of a liquid crystal display that substantially obviates one or 
more of the problems due to limitations and disadvantages 
of the related art. Therefore, the present invention includes 
an odd line shorting bar of substantially the same resistively 
as an even line shorting bar. This alloWs accurate testing of 
a liquid crystal display. 

Additional features and advantages of the invention Will 
be set forth in the description Which folloWs, and in part Will 
be apparent from the description, or may be learned by 
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practice of the invention. The objections and other advan 
tages of the invention Will be realized and attained by the 
structure particularly pointed out in the Written description 
and claims hereof as Well as the appended draWings. 

To achieve these and other advantages and in accordance 
With the purpose of the present invention, as embodied and 
broadly described, a shorting bar of a liquid crystal display 
includes: a ?rst shorting bar connected to a plurality of odd 
lines; and a second shorting bar connected to a plurality of 
even lines. The plurality of even lines and odd lines are 
arranged alternately. A third shorting bar is connected to the 
second shorting bar at a predetermined position, such that 
the combined resistance of the second shorting bar and the 
third shorting bar becomes substantially similar to the resis 
tance value of the ?rst shorting bar. 

In another aspect, the present invention provides a method 
of forming a shorting bar of a liquid crystal display, the 
method includes forming a gate line on a predetermined 
portion of a transparent insulating substrate, sequentially 
forming an anodiZed and then an insulating layer on a 
predetermined portion of the gate line; the predetermined 
portion being a portion other than a cutting region and pad 
region. A semiconductor layer is formed on a predetermined 
portion of the insulating layer. The semiconductor layer 
includes a second shorting bar on a predetermined portion. 
A third shorting bar is formed on the insulating layer and 
connected to one side of the second shorting bar. Finally, a 
passivation layer is placed on a predetermined portion, other 
than the pad region, Which has a conductive layer. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

The accompanying draWings; Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the draWings: 

In the draWings: 
FIG. 1 is a plan vieW of shorting bar of a conventional 

TFT-LCD; 
FIGS. 2A to 2E are cross-sectional vieWs shoWing a 

process of forming an odd line connected to the shorting bar 
of the conventional TFT-LCD; taken along line I—I of FIG. 
1; 

FIGS. 3A to 3E are cross-sectional vieWs shoWing a 
process of forming an even line connected to the shorting bar 
of the conventional TFT-LCD; taken along line II—II of 
FIG. 1; 

FIG. 4 is a plan vieW of a shorting bar of a TFT-LCD 
according to the present invention; 

FIGS. 5A to 5E are cross-sectional vieWs shoWing a 
process of forming an odd line connected to the shorting bar 
of the TFT-LCD according to the present invention, taken 
along line III—III of FIG. 4; 

FIGS. 6A to 6E are cross-sectional vieWs shoWing a 
process of forming an even line connected to the shorting bar 
of the TFT-LCD according to the present invention; taken 
along line IV—IV of FIG. 4; 

FIGS. 7A to 7C are cross-sectional vieWs shoWing a 
process of forming a connecting portion of a second and 
third shorting bars of the TFT-LCD according to the present 
invention; taken along line V—V of FIG. 4. 
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DETAILED DESCRIPTION OF PREFERRED 

EMBODIMENT 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention; examples of Which 
are illustrated in the accompanying draWings. 

FIG. 4 shoWs a plan vieW of shorting bar of a TFT-LCD 
according to the present invention. Referring to FIG. 4; the 
TFT-LCD according to the present invention includes a 
plurality of odd lines 23 and even lines 24 alternately 
connected to a ?rst shorting bar 20. Cutting regions 25 
separate even lines 24 from ?rst shorting bar 20. Even lines 
24; hoWever; are connected to a second shorting bar 21a. 
Second shorting bar 21a; in turn; connects to a third shorting 
bar 21b at a predetermined position. Here; second shorting 
bar 21a is formed of a metal layer forming a pad on the 
plurality of even lines 24 and odd lines 23. 
A method of forming the plurality of odd lines 23 con 

nected to ?rst shorting bar 20 of the TFT-LCD Will be 
explained beloW. Referring to FIG. 5A; aluminum is depos 
ited on a transparent substrate 30; to form a gate line 31. 
Referring to FIG. 5B; gate line 31 is coated With a photo 
resist and patterned by exposure and development to form a 
pad. 

Referring to FIG. 5C; an anodiZing oxide layer 32 is 
formed on an exposed portion of gate line 31 using the 
photoresist pattern as a mask; and then the photoresist 
pattern is removed. Thereafter; a silicon nitride layer (SiNx) 
33 is formed on the overall surface of substrate 30 including 
anodiZing oxide layer 32. A conventional photolithography 
process selectively etches; using a photoresist; silicon nitride 
layer 33 leaving it only on anodiZing oxide layer 32. An 
amorphous silicon layer (a-SizH) 34 is formed on the overall 
surface of substrate 30 and selectively etched through a 
photolithography process; such that amorphous silicon layer 
34 is left only on a predetermined portion of silicon nitride 
layer 33. The design of the LCD places amorphous silicon 
layer 34 betWeen ?rst shorting bar 20 and the pad region. 

Referring to FIG. 5D; chrome layers 35a and 35b and 35c 
are formed on overall surface of the substrate 30 and 
selectively etched through photolithography; using a photo 
resist. The process forms second shorting bar 3541, pad 35b; 
and third shorting bar 35c on a predetermined portion of 
silicon nitride layer 33. The design of the LCD places second 
shorting bar 35a on an amorphous silicon layer 34; pad 35b 
on a pad region (not identi?ed); and third shorting bar 35c 
on ?rst shorting bar 20 as shoWn in FIG. 4 (second shorting 
bar 35a and third shorting bar 35c are represented in FIG. 4 
as second shorting bar 21a and third shorting bar 21b). 
As shoWn in FIG. SE; a passivation layer 36 is formed on 

the overall surface of substrate 30 and selectively etched 
through photolithography in order to expose pad 35b. A 
conductive layer 37; such as; for example; ITO; is formed on 
the overall surface of substrate 30 including passivation 
layer 36 and selectively etched through photolithography; to 
thereby form conductive layer 37; such as; for example; ITO; 
on pad 35b. 
A method of forming the plurality of even lines 24 

connected to second shorting bar 21a and a third shorting bar 
21b of the LCD Will be explained beloW. As shoWn in FIG. 
6A; aluminum is deposited on transparent insulating sub 
strate 30; to thereby form gate line 31. As shoWn in FIG. 6B; 
a photoresist layer is coated on the overall surface of the 
substrate; including the gate line 31; and patterned by 
exposure and development to form a pad region and cutting 
region 25; shoWn in FIG. 4. 
As shoWn in FIG. 6C; anodiZing oxide layer 32 is formed 

on an exposed portion of gate line 31 using the photoresist 
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pattern as a mask, and then the photoresist pattern is 
removed. Silicon nitride layer 33 is formed on the overall 
surface of the substrate. Silicon nitride layer 33 is selectively 
etched leaving it only on anodizing oxide layer 32. Amor 
phous silicon layer 34 is formed and selectively etched, also. 
The LCD design leaves amorphous silicon layer 34 on only 
a predetermined portion of silicon nitride layer 33. The 
design places amorphous silicon layer 34 betWeen the pad 
region and cutting region 25 (shoWn in FIG. 4, amorphous 
silicon layer 34 is represented on FIG. 4 as semiconductor 

22). 
As shoWn in FIG. 6D, a chrome layer is formed on the 

overall surface of the substrate and selectively etched using 
photolithography to form second shorting bar 35a 
(represented as second shorting bar 21a on FIG. 4) on 
amorphous silicon layer 34 (represented as semiconductor 
22 on FIG. 4) and pad 35b on a predetermined portion the 
pad region, and third shorting bar 35c (represented as third 
shorting bar 21b on FIG. 4) on ?rst shorting bar 20. 

As shoWn in FIG. 6E, an exposed portion of transparent 
substrate 30 is selectively etched using photolithography 
such that passivation layer 36 is formed on the overall 
surface of substrate 30 and selectively etched to expose pad 
35b. Thereafter, a conductive layer 37, such as, for example, 
ITO, is formed on the overall surface of the substrate 
including passivation layer 36 and selectively etched 
through photolithography, to form conductive layer 37 on 
pad 35b. 

The second and third shorting bars of the TFT-LCD are 
connected as explained beloW. As shoWn in FIG. 7A, an 
aluminum layer is formed on transparent substrate 30, to 
form gate line 31. A photoresist pattern is formed on a 
predetermined portion of gate line 31, and, as shoWn in FIG. 
7b, anodiZing oxide layer 32 is formed on an exposed 
portion of gate line 31 using the photoresist pattern as a 
mask. The photoresist pattern is then removed leaving 
anodiZing layer 32 on the exposed portion of gate line 31. 

Subsequently, silicon nitride layer 33 is formed on anod 
iZing oxide layer 32. Amorphous silicon layer 34 is formed 
on the overall surface of the substrate including silicon 
nitride layer 33, and then selectively etched using photoli 
thography. This process leaves amorphous silicon layer 34 
on a predetermined region of silicon nitride layer 33. A 
chrome layer 35 is formed on the overall surface of substrate 
30, to form second shorting bar 35a, third shorting bar 35c 
and a connecting layer 35a' for connecting second shorting 
bar 35a and third shorting bar 35b to each other. 
As shoWn in FIG. 7C, passivation layer 36 is formed on 

the overall surface of substrate 30. Passivation layer 36 is 
formed on a portion other than the pad region (not shoWn on 
FIG. 7). Here, second shorting bar 35a, the pad of the even 
line 24, and third shorting bar 35c are patterned from the 
chrome layer, and third shorting bar 35c is connected to one 
side of second shorting bar 35a. The combined resistance of 
second shorting bar 35a and third shorting bar 35c is 
substantially similar to the resistance of ?rst shorting bar 20. 

The shorting bar of the TFT-LCD according to the present 
invention has the folloWing advantages. As noted above, the 
conventional TFT-LCD resistance associated With the sec 
ond shorting bar 2 connected to the plurality of even lines 5 
is larger than that of ?rst shorting bar 1 connected to the 
plurality of odd lines 4 so that the test of the electrical 
characteristic of the picture is not smoothly carried out, and 
detecting a defective even line 5 is dif?cult. HoWever, the 
present invention connects third shorting bar 21b to second 
shorting bar 21a. They are, in turn, connected to the plurality 
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6 
of even lines 24. By doing so, the resistance of ?rst shorting 
bar 20 connected to the plurality of odd lines 23 is substan 
tially similar to that of the combined resistance value of 
second shorting bar 21a and third shorting bar 21b con 
nected to the plurality of even lines 24. Accordingly, the 
electrical characteristic test of the LCD picture is uniformly 
carried out. As a result, defective panels can be accurately 
identi?ed, and yield can be improved. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the shorting bar 
of a liquid crystal display of the present invention Without 
departing from the spirit or scope of the invention. Thus, it 
is intended that the present invention cover the modi?cations 
and variations of this invention provided they come Within 
the scope of the appended claims and their equivalents. 
What is claimed is: 
1. A liquid crystal display, comprising: 
a plurality of odd and even lines, alternatingly arranged, 

having pad regions respectively provided on each of the 
plurality of odd and even lines; 

a ?rst shorting bar, having a resistance value, connected to 
the plurality of odd lines; 

a plurality of cutting regions connected to each of the 
plurality of even lines to separate the plurality of even 
lines from the ?rst shorting bar; and 

a second shorting bar, having a resistance value, con 
nected to the plurality of even lines; and 

a third shorting bar, having a resistance value, connected 
to the second shorting bar. 

2. The liquid crystal display as claimed in claim 1 Wherein 
the plurality of pad regions, the second, and third shorting 
bars include chrome. 

3. The liquid crystal display in claim 1, Wherein the 
second and third shorting bars have a combined resistance 
substantially similar to the ?rst shorting bar. 

4. A method of forming a liquid crystal display, compris 
ing the steps of: 

forming a ?rst shorting bar; 
forming a plurality of even gate lines and a plurality of 

odd gate lines on a predetermined portion of a substrate 
connected to the ?rst shorting bar; 

forming on a predetermined portion of the plurality of odd 
gate lines an anodiZing oxide layer, such that a pad 
region is left on each of the plurality of odd gate lines; 

forming an insulating layer on the anodiZing oxide layer; 
forming an anodiZing oxide layer on a predetermined 

portion of the plurality of even gate lines, such that a 
pad region and a cutting region are left on each of the 
plurality of even gate lines, such that the cutting region 
for separating the ?rst shorting bar from the plurality of 
even gate lines; 

forming an insulating layer on the anodiZing oxide layer; 
forming a semiconductor layer on a predetermined por 

tion of the insulating layer; 
forming a second shorting bar, on a predetermined portion 

of the semiconductor layer, connected to the plurality 
of even gate lines; 

forming a third shorting bar, on the insulating layer 
connected to the second shorting bar; 

forming a passivation layer on a predetermined portion 
other than the pad region; and 

forming a conductive layer on the pad region. 
5. The method as claimed in claim 4, Wherein the insu 

lating layer includes silicon nitride. 
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6. The method as claimed in claim 4, wherein the con 
ductive layer includes ITO. 

7. The method as claimed in claim 4, Wherein the pad 
region, the second, and third shorting bars include chrome. 

8. A method of forming a liquid crystal display compris 
ing the steps of: 

forming a ?rst shorting bar; 
forming a plurality of gate lines on a predetermined 

portion of a substrate such that some of the plurality of 
gate lines are connected to the ?rst shorting bar; 

forming a ?rst insulating layer on predetermined portions 
of the plurality of age lines, such that a pad region is left 
on each of the plurality of gate lines; 

forming a second insulating layer on said ?rst insulating 
layer; 

forming a semiconductor layer on a predetermined por 
tion of said second insulating layer; 

forming a second shorting bar connected to the others of 
the plurality of gate lines; 

forming a passivation layer on a predetermined portion 
other than the pad region; and 

forming a conductive layer on the pad region. 
9. A method of forming a liquid crystal display compris 

ing the steps of: 
forming a ?rst shorting bar on a substrate; 

forming a plurality of gate lines on a predetermined 
portion of the substrate such that some of the plurality 
of gate lines are connected to the ?rst shorting bar; 

forming a ?rst insulating layer on the predetermined 
portions of the plurality of gate lines, such that a pad 
region is left on each of the plurality of gate lines; 

forming a semiconductor layer on a predetermined por 
tion of said ?rst insulating layer; 

forming a second shorting bar connected to the others of 
the plurality of gate lines; 

forming a third shorting bar connected to the second 
shorting bar, Wherein a resistance of the ?rst shorting 
bar is substantially similar to a resistance of the second 
shorting bar coupled to the third shorting bar; 
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forming a second insulating layer on a predetermined 

portion other than the pad region; and 
forming a conductive layer on the pad region. 
10. A method of forming a liquid crystal display, the 

method comprising the steps of: 
forming a ?rst shorting bar; 
forming a plurality of gate lines on a predetermined 

portion of a substrate such that some of the plurality of 
gate lines are connected to the ?rst shorting bar; 

sequentially forming on a predetermined portion of the 
plurality of gate lines an anodiZing oXide layer, such 
that a pad region is left on each of the plurality of gate 
lines, and then forming an insulating layer on the 
anodiZing oXide layer; 

forming a semiconductor layer on a predetermined por 
tion of the insulating layer; 

forming a second shorting bar, on a predetermined portion 
of the semiconductor layer, connected to the others of 
the plurality of gate lines; 

forming a third shorting bar, on the insulating layer 
connected to the second shorting bar, such that a 
resistance of the ?rst shorting bar is substantially 
similar to a resistance of the second shorting bar 
coupled to the third shorting bar; 

forming a passivation layer on a predetermined portion 
other than the pad region; and 

forming a conductive layer on the pad region. 
11. The method as claimed in claim 10, Wherein said 

second and third shorting bars are formed simultaneously. 
12. The method as claimed in claim 10, Wherein the 

insulating layer includes silicon nitride. 
13. The method as claimed in claim 10, Wherein the 

conductive layer includes ITO. 
14. The method as claimed in claim 10, Wherein the pad 

region, the second, the third shorting bars include chrome. 
15. The method of forming a liquid crystal display as 

claimed in claim 8, Wherein the ?rst shorting bar includes 
aluminum. 


